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BBEAEHWNE

ITaTtoreHe3 mpuoOpeTEHHBIX MOPOKOB cepilia
MpeacTaBisieT coboil KOMIUJIEKCHBIN Tpoliecc, B KO-
TOPBIA BOBJIEYEHO MHOXKECTBO Pa3IMUHbIX (haKTOPOB.
OnHUM U3 TPUITEPOB Pa3BUTUS AUCHYHKIINI HATUB-
HBIX KJIAIIAHOB CEpALIA MOXET BBICTYyNAaThb BOCIAIU-
TeJIbHbIA MPOLECC, BbI3BAHHBIN pa3JIMYHbBIMU BUAA-
MM TaTOTEHOB.

LESb NCCNIEAOBAHUA

O1ieHKa JIOKaJIbHOTO Npouisi IUTOKUHOB, DKC-
MPEeCCUPYEeMbIX HATUBHBIMUM KJIallaHAMM Cepila, Mo-
JIyYEHHBIMM OT ITALIMEHTOB C IIPUOOPETEHHBIMU I10-
poOKaMu cepaua B MPOLECCe KapAUOXUPYPrUUEeCKOro
BMeEIIATEbCTRA.

MATEPUWAbI N METO[bI

B xauecTtBe mMaTepuana sl McCAeq0BaHUS ObLIU
MOJIy4eHbl OMONTAaThl HATUBHBIX MUTPAJbHBIX Kjara-
HOB cepila OT 4 MalyeHTOB ¢ MH(pEKIMOHHBIM 3H-
noxkapautoMm (M3) u or 10 mauueHTOB ¢ peBMaTUye-
ckoii 6ose3nbio cepatia (PbC). Ins Beinenenus PHK
HCTIONIB30BaIn KoMMmepueckniit Habop RNeasy® Plus
Universal Mini Kit (Qiagen, I'epmaHus); 9KCTpaKIIUIO
0ejKa MpPOBOAMIM C MPUMEHEHUEM JIU3UPYIOLIETO
oydpepa T-PER™ Tissue Protein Extraction Reagent
(ThermoScientific, CIIIA) ¢ mobaBieHUEeM WHTUOU-
TopoB mpotea3d Halt™ Protease Inhibitor Cocktail
(ThermoScientific, CIILIA) u 0,5 M pactBopa DATA
(ThermoScientific, CIIIA). YpoBeHb 3KcIpeccupye-
MbIX HATUBHBIMU KJIallaHAMU LIMTOKMHOB OMPeesIv
C TOMOIIIBIO JAOT-OJIOTTUHIA C MCIIOJb30BAHUEM Ha-
6opa Proteome Profiler™ Human Cytokine Array Kit
(ARY005B) (R&D Systems, CIIIA). Dxcrpeccuto re-
HOB LIMTOKWHOB OLIEHUBAJIM METOJAOM KOJMYECTBEH-
HOW TIOJIMMEPA3HOU LIEMHON peaKUuU C UCTIOIb30Ba-
Huem 30H10B SYBR Green (3A0 «EBporen», Poccust)
Ha amruinpukarope ViiA7 Real-Time PCR System
(Applied Biosystems, CIIIA). CtaTucTAUYECKW aHAIU3

MOJIyYEHHBIX PE3YJIbTATOB ObLT BBITIOJIHEH B TIPOrpaM-
me GraphPad Prism 8 (GraphPad Software, CIIIA).

PE3YJIbTATbI

O6HnapyxeHo, uto oenku MIF (¢paxkTop, nHruom-
pytouuii murpauuio Makpodgaron), PAI-1 (uHrubu-
Top akTtuBaTopa IasmuHoreHa-1), ICAM-1 (mosne-
Kyna MexxietoyHoit aare3umn-1) m CXCLI12 (cTpo-
MaJIbHbBIN (pbakTOp pocTa-1) perucTpupyroTcs B HAaTUB-
HBIX KJanaHax, MOJIyYeHHBIX M OT IMauueHToB ¢ D,
u oT nauueHToB ¢ PBC. TTonykonnyecTBeHHBIN aHa-
JIN3 TIOKa3aJl, YTO HATUBHBIE KJIANaHbl, MOJyIYEeHHBIC
OT nauueHToB ¢ MID, XxapaKTepu3yIOoTCsl YeThIpEXKpaT-
HBIM IIpeBbllIeHHeM YpoBHS cekpeunu PAI-1 u aBy-
KpaTHbIM cHuxkeHueM ypoBHS ICAM-1 u CXCLI12
B cpaBHeHMU ¢ KOHTpoJjieM. MIF skcrnpeccupoBaics
Ha OJMHAKOBOM YPOBHE B OOEMX M3YyYEHHBIX TPYII-
nax. IL-1ra (aHTaroHUCT pelenTopa WHTEPIEUKU-
Ha 1), IL-6 (untepneiikux 6), IL-8 (uHTepaeiikuH 8),
IL-16 (untepneiikun 16), CCL4 (XeMOKHMHOBBIIA JIK-
rana 4), CCLS5 (xemokuHoBbIi Jurana 5) u CXCLI1
(XeMOKMHOBBIN Jurana 1) ObuiM 0OHapyXXeHbl TOJb-
KO B KJjalaHax, mopaxeéHHbix MD. Dkcrnpeccus re-
HoB MIF, IL6 u [LS Obuta TOBBIIIEHA B 3KCIIEpU-
MEHTAJIBHOH TIpyIIie OTHOCUTEIBLHO KOHTPOJIS, a re-
HOB PAIl, ILIRAwn CXCL 1 — moHM:XeHa B BKCIIEPU-
MEHTE OTHOCHUTEJIbHO KOHTpoJIs. ['eHHas sKcrpeccust
ICAM1, CXCL12, CCL4, CCL5w IL16 6bina oguHa-
KOBa B 00€MX M3YyYEHHBIX TPYyIIIIax.

BbIBOAbI

Pe3ynbraThl MpOBENEHHOTO UCCAENOBAHMS TTIOKA3bI-
BalOT, YTO HAaTUBHbBIE KJIalaHbl CEP/LIA, MOPAKEHHbIE
MND, xapakTepusyloTcss YHUKAJIbHBIM LUTOKWUHOBBIM
npodujieM MO CPaBHEHUIO C KJlarlaHaMu, TMOJy4YeH-
HBIMU OT MALMEHTOB C HEMH(EKIIMOHHOM MAaTOJI0TH-
el sHpokapaa. B nmopaxeéHHbix 1D HaTMBHBIX Kjamna-
Hax cep/ilia OTMeUaloTcsl HecneM(pruyeckoe JJOKaATbHOe
BOCHaJIeHUE, aKTUBHAsl HEOBACKYJSpU3alUs U CHU-
JKeHHE Pe3UCTEHTHOCTU K MaTOTeHHOM OaKTepHEeMUU.
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BACKGROUND

The pathogenesis of acquired heart defects
is a complex process in which many different factors
are involved. One of the triggers for the development
of dysfunction of native heart valves may be the in-
flammatory process caused by various types of patho-
gens.

THE AIM

Assessment of the local profile of cytokines ex-
pressed by native heart valves obtained from patients
with acquired heart defects during cardiac surgery.

MATERIALS AND METHODS

As material for the study, biopsies of native
mitral heart valves were obtained from 4 patients
with infective endocarditis (IE) and 10 patients
with rheumatic heart disease (RHD). For RNA iso-
lation, a commercial kit RNeasy® Plus Universal
Mini Kit (Qiagen, Germany) was used; protein ex-
traction was performed using T-PER™ Tissue Pro-
tein Extraction Reagent lysis buffer (ThermoScien-
tific, USA) with the addition of protease inhibitors
Halt™ Protease Inhibitor Cocktail (ThermoScien-
tific, USA) and 0.5 M EDTA solution (Thermo-
Scientific, USA). The level of cytokines expressed
by native valves was determined by dot blotting us-
ing the Proteome Profiler™ Human Cytokine Ar-
ray Kit (ARY005B) (R&D Systems, USA). The ex-
pression of cytokine genes was assessed by quantita-
tive polymerase chain reaction using SYBR Green
probes (OOO Evrogen, Russia) on a ViiA7 Real-
Time PCR System amplifier (Applied Biosystems,
USA). Statistical analysis of the obtained results

was performed in the GraphPad Prism 8 program
(GraphPad Software, USA).

RESULTS

The proteins MIF (macrophage migration inhib-
itory factor), PAI-1 (plasminogen activator inhibi-
tor-1), ICAM-1 (intercellular adhesion molecule-1)
and CXCL12 (stromal growth factor-1) proteins
were found in native valves obtained and from patients
with IE, and from patients with RHD. Semiquantita-
tive analysis showed that native valves obtained from pa-
tients with IE are characterized by a fourfold increase
in the level of PAI-1 secretion and a twofold decrease
in the levels of ICAM-1 and CXCL12 compared to con-
trols. MIF was expressed at similar levels in both groups
studied. IL-1ra (interleukin 1 receptor antagonist), I1L-6
(interleukin 6), IL-8 (interleukin 8), IL-16 (interleu-
kin 16), CCL4 (chemokine ligand 4), CCL5 (chemokine
ligand 5) and CXCLI1 (chemokine ligand 1) were de-
tected only in valves affected by IE. The expression
of the MIF, IL6 and IL& genes was increased in the ex-
perimental group relative to the control, and the ex-
pression of the PAII, IL1RA and CXCL I genes was de-
creased in the experiment relative to the control. Gene
expression of ICAM1, CXCL12, CCL4, CCL5and IL16
was similar in both groups studied.

CONCLUSIONS

The results of the study show that native heart
valves affected by IE are characterized by a unique
cytokine profile compared to valves obtained from
patients with non-infectious endocardial pathology.
In native heart valves affected by IE, nonspecific local
inflammation, active neovascularization, and decreased
resistance to pathogenic bacteremia are observed.
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